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人工スギ・天然生ビノキ・アカマツ・ i広潟樹混交:捜樹林 (Stand1) :本林分は人工総栽された
約80年生のスギが天然生のとノキ，アカマツの閉鎖林瓶上に拠出し，ペ"下閥lζ広襲樹が階j関i見
















































































































































Stratification of stalld and distributional structur色 ofeach tree by 
belt transect method in Stand I (inclination 300， direction S). The 























Table 1 Composition of dominant trees (D > 6 cm) and light eondition in Stand 1 
Species l |J〈Z叫LIMe田 l|Num同 04iM5/2ha1)l|〈Aぱr/加te〕iblatm light ji he(iIgn ht tree l ineI1sity 
i (no./1品) I (n:e/ha) I (nf!ha) (%) 
ConIfer 
Ohamaecyp品risobtusa 28.0 18.0 100 6.2 54.5 
Cryptomeria japo叫ica 51.5 25.0 100 20.9 206.5 
Pinus densiflora 26.0 16.3 600 33.3 234.5 1 2.2 
Deeiduous broad-lear trec 6.7 7.5 550 2.1 7.5 
Evergreen broad-leaf trec 7.0 8.2 1，600 9.7 41.5 
Total 2，950 I 72.2 I 544.5 
Table 2 Hcight distribution of each speeies in Sta詰d1 (number/199ni) 
Species 
Hcight class ('" m) 
，、~ 〆、d ，、 ~ ~ ，、~ p、M ，、耐 ，、~ ~ ，、 戸、， 戸、， p、， ~ ~ ~ ~ ~ 
0.5 i 21 3 4 1 5 6 718 9 10 12 14 16 18120 22124 26 
Co担if母r
Chamaecyparis obttsa i 2 
ヒノ キ
01'匂mmiF仰品 ワw 
Pi叫叫sdensiflora 7 4 i 
アカマツ
Deciduous broa小leaftree 
Olethγ岳 barbiner申is l 2 2 
ワg ウブ







Evergrωn broad-leaf tree 
Ilex ped也no叫losa
ソヨコ事
1 2 7111 7 3 2 1 
Pieris japonica 31 1 8 10 5 2 
アセピ
EuryヒaサjapカOキnic晶 1 17 38 5 3 
Oleyeサraカjapキonic岳 6 7 12 2 
Others 4 2 6 
{也磁

















綿主主ベルト， 199 ri内における裂な樹額の高さ別の本数分布は Table2のようであった。畿




































Fig. 2 Stratification of stand and distrib百tionalstrueture of eaeh tree by bel t trans在ct
method in Stand I (inclination 370， direetion W 200 S) 
2 )林分の溜塗と平均f政












'r乱bl邑3 Composition of dominant tr邑es(D> 6 cm) and Iight eondition in Stand n 
-ll l dMia(em四aen) t-e r lijmhfetma nh〕t 加l(un凶仕obeA館a 。4il B蹴al Stem I Relative Ii宮htSpecies 
)(11afr/eha a) 
volume I intensity 
(trl/ha) I (%) 
Conifer 
ChιmaecypU1・isobt叫sa 15.1 10.2 1，094 19.9 132.9 
Pi珂>，USde叫siflora 25.8 16.2 834 45.9 333.4 3.4 
Deeiduous br・oad-leaftree 8.9 6.9 729 3.3 10.9 
Evergl'een broad-leaf tl'e 8.9 5.7 469 1 2.5 
'!'otal 3，126 I 71.6 
Table 4 Height distributi叩 ofeaeh speeies in Stand I (numbω/192trl) 
Speeies ~ ~ ~ ~ ~ 
Height elass (，-m) 
~ ~ ~ p、- ~ ，、-~ p、-~ ~ ~ ~ 
10.511121314 5 I 6 7 8 9 10 I 12 14 16 18 20122 
Conifel' 
Chamaecyparis obtusa 7 I 1 i 1 I I 1 3 I 3 5 4 I 2 4 2 i 
ヒ ノ キ
Pimu densiflora 1 41 4 4 2 i 
アカマツ
Deciduo耳目 broad制leaftree 
ClethU1' barbi咋e?'vis 2 
リぉウブ









Pieris japo世ica i 6 7 5 5 
アセ ど
E'包ryajι:po世ica 110 12 13 5 l 
ヒサカキ




じたよ・うに 3.4%で， Stand Iの林内よりいくらか明るかった。 ζれは会党木の断関税合計卜では
まないもののアカマツの混交感が断部斡合計で・64.1%，材積で68.8%と2/3を越える皮商，常
総i広葉樹が著しく少ない ζ とによるものであろう。 ζのため後述のよう l乙ヒノキの稚樹がかなり
多く成立していた。
4 )樹事I別の1寄せ両分布







































Fig. 3 Stratification of stand and distributio詰alstructure or cach tl'e by belt tl'ansect 
mcthod in Stand m (inclination 240， dil'ection W 300N) 
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'r、able5 !こ示したように， 1旬I肖蹴f茶話 cm初、との調主主ベJvI、内における平均筏，平均樹高は各







上述のように本林分のlfri目指合計は，約36m/haでまだ閉鎖状強になく， Table 5 !ζ示したよ





よび Fig\3 から認められるように，本林分は樹高12'"'-'18m の J誌上Jï~H殺にスギが閉鎖することなく
点々と成立し， J二閥階の1=1=1聞から下部8"-14mの樹高捕にアカマツが儲かのヒノキとともに成立




Table 6 Height distribution of each specIes in Stand m (number/146rrl) 
Heigh t elass ('" m) 
Species 
'"'"' I '" 
~ I -.， ! .... ~ 6 ヲ 1~1~lw "-' ， "-' ~ ~ 10.51 1 2 I 3 i 4 5 12 I 14 16 18 
Conifer 
Ohamaecyparis obt叫sa 9 4 4 2 2 i i 
ヒノ キ
Orスyptomeriaギjaponica 64 15 7 2 l 4 2 i 
Pinus densiflom 1 I 3 2 7 3 
アカマツ
Deciduous broad-leaf tree 
E世タodカiopノalツlaメx i官官O世ans 5 3 8 2 
slaホglωオu，品 oboωta i 1 
ノや
slaタg骨ou，晶 salicifoli畠 3 i 
ムシパ
RJw，s trichocarpa 2 3 l i 
ヤマウJレシ
Rhododendro叫 reUculatum 9 77 69 28 2 
コノfノミツノてツツジ
Others i 1 i 1 3 
{!IJ， 瀦
Evergreen broad-leaf tr告B
Ilex pedunculosa i 4 4 5 3 2 l 
ソ ヨ コ。
Piel'is j品:ponic晶 5 1 
アセ ど併
Euヒryaサjaカ:poキnica 5 16 17 2 3 




-7.J/f三林分に関し特欝すべき ζとは， Table 6 I乙訴したように， 20....50仰のスギ檎樹が haあ
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Deciduous broad-1eaf tree 
o Stand 1 
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Fi宮. 6 Allometr匂 relationbetween height and diameter of broadlcaved trees (D> 4 cm) 
の場合6，31)よりいくらか小怠いが，(1)報のj見交複勝林の催2) とほぼ近似し，過程性は比!般的高い
といえよう。






大きく切らかな傾向は見出せないが， Stal1d 1の中関階lζ成立する常緑広粥樹iとは HjD100 Ij;> 
粗えるものが多いようでおる。






Table 7 Discription 0.1' soil profile in官achstand 
8tand I IIorizon D(e側pt)h j ; Texture 8tru母ture Mardness l Def山boundary 
Ao 11 
ム 0-6 Loam Crumb Very 80ft 
DistiUst 
I Bl 6-22 Loam Granular 80ft Indistinct 
B2 22-40 Clay Loam Granular 80ft Indistin邑t
C 40-60 Clay Loam Clod Hard 
Ao 8 
A 。"'-'10 Loam Granular Very 80ft 
Distinct 
立 Bl 10-30 Loam 80ft Indistinct 
Clay Loam 80ft 
Indistinct 
Loam 80fも
Loam Gra罰百lal'・ 80ft 
Distinct 
班 Bl 4-35 Clay Loam Gra召ular 80ft Indistillct 
cl乱yLoam Nutty 80ft 
Illdistinet 
Clay Loam Clod 8lightly Hard 
1) St乱nd1 
本林分の土壌は Be~裂であり，ゴ二;感服 (A ， B服)は設にホしたように 40cm;ffil皮で肥沃な土壌
ではないが， 10"'-'12年間隙で耕あるいはシイタヶ様子ド:を生醸している付近の広縦揺林に比較し，
Ao勝やA閣はやや浮く林地位践力は増進しつ Lあるようにj品われる。
2) Stand IT 




3) Stand I 
本林分の土躍は Bo製，ゴ二機関は45cm前後で StandI ，JIとほとんど違いはない。しかしAJ閣は
浅く AoJ閣も少ないので， 地力は前の 2林分よりいくらか劣っているようであお。これは強度に
行なわれた伐採後の経過年数が娘い ζ とも組閣していると思われるが， 、立て木、あるいは、な
すぴ伐り u 等の方訟で槌交複樹林を維持すれば， Stand I，ITの傾向からみて林地生躍力はIfi)復
するであろう。
8. 昆交被騎林の造成法
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Resume 
There are various l1ulti-sto1'ied stands in which l1ixed the dissil1ilar species of Hinoki 
COlwmaecyparis obt制 ι)with Sugi COryptomeria japonic品)， Ak乱matsu(Pinusdensiflora)or bl'oad 
leaved trees乱tKasida l'egion located in tb邑north君1'npa1't of 'I、akatsukiCity. 1n a sel'ies of 
studies l'elated to multi-stol'ied mixtul'e forests， the growing structure or three eharaeteristic 
forests(Stand 1， I， II) in th芭sestands was analyzed， and the silvicultul'al systel1 of the 
storied l1ixture forest was discussed herein. 
Stand I(1¥ultiサ torieclstand l1ixed artificial Sugi with natural Hinoki， Akal1atsu and 
broad leavecl trecs): This stancl is the l1ulti-storied rorest of stratified mixtur・etype with 
Sugi planted abo註t80 years ago jut out above a closcd crown of natural Hinold and Akamatsu 
occupying the upper st1'atum and b1'oad leaved tr記号scomposing l1iddle 01' lower stratmn 
(Fig.l， Table 2). The existing stel1 volume of the l'esearch stand is about 540rri!ha乱ndthe 
basal area about 72m'/ha respectively. The relative light intensity on ground vegitation 
indicates low value such as 2% (Table 1). Therefore， there are few established conifer seεdlings. 
Its邑emsthat the stand is a secondal'y forest which had grown in the l1ixed state of r邑seト
ved artificial Sug‘i with Akal1atsu and broad leaved trees naturally regenerated arter intense 
cutting of the trees except fOI・thesmall Sugi and natural Hinoki in ill-tended a1'tificial Sugi 
stand about 40 years ago. This l1anagement is known as “Ta tegi" (reserved tree) method in 
Kinld district. 'Ihererore， 011 th邑silvi巴ulturalsystem or this multi-stori日dl1ixture Iorest， 
it. is basic to have thil1 planted Sugi and to praetice extensive tending and yield system. 
Stand I (1¥1 ulti-storied stand of l1ixed natural Hinoki， Akamatsu and broad leaved trees): 
This stal1d is fOI・l1eda stratification of selεction systel1 type with Hinoki constitutil1g the 
whole strat日m，Akamatsu occupying the upper stratul1 and broad leaved tl'ees eOl1posing the 
l1iddle 01' lower stratum (Fig.2， Table 4). Similar multiωstor・ieds tands are n u政lerousin the 
Kinki district. The stel1 volume or conifer is about 470nUha and the basel 乱l'eaabout 
66 n1jha(Table 3). Also thc stalld density is high. However， the mixture rate of Akamatsu 
is rel1arkably 
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indicates a high value and Hinoki seedlings ar・ellumerously regenerated thel'e. 
It is presumed that this stand is a naturall'egell号ratedfOl'est which had grown in the mixed 
state of Hinoki seedlings already established in the formel' stand with .Akam乱tsuand bl'oad 
leaved tr芭esnaturally regene1'ated aftel' clear cutting about 55 years ago. The1'efol'e， it is 
possible to cmltivate similar multi-storied mixtu1'e fOl'est by th芭 extellsive silvicultul'al 
system as established in the pl'ocess of Stand I. 
Stalld III (M ulti-stol'Ied stand of mixed llatural Sugi， Hill0ki， .Ak乱matsu and bl'むad
leaved tl'ees): This stand is formed by乱characteristicmulti-storied fOl'est with llatU1'al Sugi 
(about 60-year-old) projeetillg above the uppe1' stratum with Hill0ki and .Akamatsu occupied at 
upper stratum， with broad leaved t1'ees composing the middl母01'lower str乱tumalld il additioll 
seedlings 01' young trecs of Sugi and Hinoki established at lower layer. Especially， stand fOl'm 
(stratification of c1'own)of Sugi al1d Hil10ki looks like a two-stOl'匂dfor邑st(Fig.3，Table 6). The 
existing st記mvolume乱ndbasal area is rema1'kably smalle1' thal1 Stalld 1 01' I. '1'h邑1'efo1'e，
the crOWl1 del1sity is very low，乱ndthe re1ative light il1t邑nsityon groulld vegitation 
indica総shigh value such as 4% (T的1e5). 
It seems that the stal1d is a yOUl1g seeolldal'y forest which had growll il1 the mixed state of 
1'ese1'ved tl'ees of Sugi and Hill0ki with .Akamatsu alld broad leaved tr・eesllew1y 1'egellel'ated 
aftel' iltelse felling of the 1arge幽sizedSug‘i and Hill0ki 01' other tree species about 30 y邑a1's
ago. Therefore， itis possible to contilluously cultivate乱 similarm ulti四 storiedmixtul'・8
forest by th母int芭nseselection cu tting system乱sestablished in七hepl'ocess of Stand III. 
However， itis presumed that the l1atu1'al Sugi g1'owil1g il1 this stand have high toleral1ce. 
Judging f1'om the accumu1ated state of .Ao laye1' al1d .A layer(Table 7)， itis unde1'stood 
that the multi聞は01'匂dmixtu1'e fo1'ests in this dist1'ict a1'e effective fo1' p1'eservatiol1 of soil 
p1'oductivi ty. 
